INTRODUCTION
Decadal variability in the sea surface temperatures (SST) (Deser and Blackmon, 1993) and in the subsurface temperatures (Levitus, 1989 : Molinari et al. 1998 Curry et al. 1998 ) in the North Atlantic inspire thoughts as to whether any of this variability could be linked to the changes in oceanic circulation and especially in the meridional circulation cell. The SST time series extend back to the mid 1800's and limited subsurface observations are available since the 1960's, but neither of them provide an integrated picture of the upper ocean above the permanent thermocline which is anticipated to partake in the thermohaline circulation. Thus, one wishes to find a simple measure to describe at least qualitatively the state of overturning.
Since one would expect overturning changes to be associated with heat content changes, sea surface height would be an ideal candidate to reflect overturning changes. Such information may be contained in tide gauge records from around the North Atlantic Ocean, many of which cover over 70 years. The tide gauge data is known to contain considerable power at a quasidecadal periodicity (about 12 years) especially along the US East Coast (Maul and Hanson, 1991; Unal and Ghil, 1995) . However, the interpretation of this low-frequency variability seen in the coastal data is difficult without information on the open ocean sea level variations which we expect to determine the variability at the coast. The satellite altimeters (Geosat (1985 (Geosat ( -1988 and TOPEX/Poseidon (1992-) have enabled extending the measurements of variability to the open ocean with accuracy within a few centimeters (Mitchum, 1994) . SSH only from the latter instruments are used.
The sea level variations excluding tides can be divided into three categories: a) barotropic response to the wind stress field, b) changes due to heating and cooling and c) internal fluctuations of the density surfaces due to a dynamical process such as (baroclinic)
Rossby wave passage or Ekman pumping (up/downweiling). The last topic has been explored by Sturges and Hong (1995) (daSilvaet al. 1994) . Simulationperiodis 1946 Simulationperiodis -1993 Simulationperiodis , but only period 1951 Simulationperiodis -1993areusedfor analysisasin H_.kkinen(1999 . (4) by the correlation at a lag and similar cyclicity, is associated with the thermal forcing and thus with the thermohaline circulation. This connection will be discussed further in Section 3.2.
The scenario leading to this decadal cyclic behavior due to thermal forcing and associated absolute value has to be larger than one standard deviation. The simulated sequence of events in Fig. 6 The above sequence of heat content and SSH evolution of Thus the heat content anomalies in the subpolar gyre are only partly locally forced, and in effect amplified, which would imply the existence of a positive feedback. To explore the relationship further between the gyre circulation and heat content anomalies, the time-evolution of seasonal (DJF, MAM, etc) SSH anomalies (SSHA), upper 500 meter heat content and streamfunction values are plotted at 70W from 20N to 40N from experiment E1 in Fig. 10a -c (low pass filter has been used to remove variability less than 2 years and no detrending has been applied). SSHA as expected from its PC I shows 3 cycles of decadal anomalies which appear to move in from south to the Gulf 
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